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Dilute metals have been widely studied in recent years, both theoretically and experimentally [1, 2] . In particular metal-insulator mixture films have been shown to be well described by percolation theory near their conduction threshold [2, 3] . For example the conductivity, 7 , near that threshold obeys a power law of the type with p being the metal fraction [3] [4] [5] [6] . Measurements of the 2D to 3D crossover in the resistivity [6] have also confirmed that description.
Most measurements have been performed [3] [4] [5] [6] in thin mixture films. Close enough to the percolation threshold a 2D behaviour is always observed since the percolation correlation length becomes large compared to the film thickness. Nevertheless, 2D percolation behaviour has never been studied in a pure 2D system with respect to transport properties. In recent papers, the existence of geometric percolation characteristics in semicontinuous thin films of Pb [7] and Au [8] films have been reported. We report here the first quantitative study of transport properties (conductivity and Hall effect) showing that the underlying geometry indeed affects the macroscopic transport properties of such films.
The Hall coefficient is complementary to conductivity, but depends on independent microscopic properties of the metal. It has been predicted by several authors that the macroscopic Hall coefficient will have a power law behaviour in the vicinity of the percolation threshold, in 3D the exponent being between 0.3-0.5 [9] [10] . Such behaviour was observed in granular films of Al-A1203 [11] . In 2D, however, it was shown already several years ago [12] as well as more recently [9, 10] that no divergence should be observed, the Hall coefficient remaining that of the pure metal in the whole metallic range.
In this letter we show that equation (1) Micrographs of our Au films in the vicinity of the percolation threshold (not shown) indicate the same morphology as that studied in references [7] and [8] , i.e. that of a random percolation network. The measurements of the conductivity were performed in situ during the evaporation using a 4-wire voltage source of 10 mV [14] . The average thickness t was read from the analogue output of the quartz crystal thickness monitor. The values of 6 and t were recorded by an on-line computer. _ Figure 1 shows the variation of the sheet conductance Go with t. Go was obtained after correcting for contact series resistance ( ~ 1.5 Q). For thicknesses smaller than ~ = 22 A the film is discontinuous. Above te the log-log plot in figure 2 shows a power law variation of G as a function of (t -~), with an exponent ,u = 1.25 ± 0.05.
It is known [15, 16] that the conductivity of polycrystalline gold films of uniform thickness obeys perfectly the size effect law of Fuchs [17] give a value independent of t, even near ~ (Table I) . However, the value of ~ is about 50 % larger than for in situ measured films. A still higher value of te (~ 60 A) is reported in reference [8] . te values are known to vary significantly depending on details of samples preparation. We note that in situ samples were deposited on glass, and Hall effect samples on glass covered with SiO. Furthermore, measurements on our Hall effect samples and those of reference [8] were performed after removal from the vacuum system. This is probably the main reason for the higher values of 7~ and Pc (p c ~ 74 % from Ref [8] ) of these films, compared to those measured in situ : gold films are known to be fairly unstable, room temperature annealing leading to partial agglomeration [ 18] . The dispersion in the conductivity values of our Hall effect samples (Fig. 1) is probably also related to the films instability. It appears that only in situ conductivity measurements are appropriate for a precise determination of critical indices in gold films.
The Hall effect samples were prepared with a special arrangement of contacts [ 13] by evaporation of Au from a boat unto a microscopic slide at room temperature. Before [19] . The Hall constant remains near the threshold very close to the bulk value, also in agreement with theoretical predictions.
